The plant 0. thyrsoides was collected from a nursery in Eastern Himalayas. Leaf and bulb scale explants of about 1cm length were used to generate callus culture. Surface sterilized explants were grown on Murashige and Skoog's (MS) (1962) basal medium modified by 1mg/I thiamine hydrochloride, 2% sucrose and 8mg/l napthalene acetic acid (NAA). Sufficient calli became available within 2 months. The calli were regularly subcultured on fresh medium at monthly intervals. Leaf calli and bulb calli could be maintained on same medium upto 300 days and 390 days respectively . Regeneration of shoots directly from explants and from calli could be obtained by growing them on hormone free MS basal medium. Rooting oc curred in half strength of same basal medium giving rise to complete plant. Plants could be regenerated from both 60 days and 300 days old leaf callus as well as 60 days and 390 days old bulb callus. 
Cytology of source plant
Cells were all diploid with 12 chromosomes and distribution of nuclear DNA content showed presence of one peak corresponding to 4C DNA content. Cytology of cultured cells Explant: Dividing cells were noticed in leaf and bulb explants after 4th and 8th day of explantation and mitotic index was 1 and 1.2% respectively. Chromosome count revealed that most of the cells were diploid excepting a few tetraploids .
Callus: There was predominance of diploidy during initiation of callus . The predomi nance was retained in both leaf and bulb callus lines throughout the culture period (Table 1) , along with gradual increase in rate of polyploidization with days in culture . Variation beyond tetraploidy was not observed. Aneuploid cells or mitotic abnormalities were absent . The frequency of diploid mitosis was high in bulb callus than the callus of leaf origin .
Regenerated plants: The total number of plants analysed from different sources (Table 2 ) were 117. Of these 101 plants were exclusively diploid with 2n=12 chromosomes . The re maining 16 plants were predominantly diploid (60-90per cent) with a few cells showing 24 chromosomes in the roots. Shoot tip analysis revealed only diploid chromosome number (Table 2) .
Detailed karyotype analysis
On the basis of length, position of centromere and secondary constriction , 6 pairs of chro- mosome could be identified. A comparison of mean length of chromosomes as well as position of centromeres as determined by F%, has been presented in Table 3 on the basis of measure ment of five well spread metaphase plates each from cultured and non-cultured (source) materi als reveals no significant differences in karyotypes (Fig. 1 ). The differences are well within the limits of variability within a clone. After explantation, dividing cell could be noted in cultured leaf explant from 4th day onwards and in bulb explant after 8th day onwards . In leaf callus line, the mean DNA values which was 16.3pg in 4th day showed a rise up to 23 .2pg in 300 days and in bulb callus line, the values which was 16.1pg in 8th day raised to 19 .32pg in 390 days indicating chromosome vari ation. The increase in leaf callus line may be due to more hyperdiploid cells . However, con spicuously in both the lines, the diploid cells containing 4C DNA content was predominant throughout the culture period .
Out of 117 plants, 101 plants were diploid revealing 4C value as in control ( Table 2 ) . The mean DNA content of root tip and shoot tip of the regenerants varied f rom 16.1pg to 16.4pg (Table 2) which was close to the diploid mean (16 .2pg) of root tips of control plants . In other 16 plants obtained from long-term culture of 300 days onwards , root tip analysis revealed several nuclei with 8C DNA value. The mean DNA content in root tips of these plants varied from 16.2pg to 17.5pg (Table 2) . In shoot tip, no 8C value was recorded and the range was from 16.1pg to 16.4pg.
Discussion
Plant cells grown in vitro, exhibit cytological variability, which have often been traced to the mixoploid nature of the primary explant (Swedlund and Vasil 1985) .
The original explant of leaf and bulb scale used in the present study, was predominantly diploid comprising only a few tetraploid cells which apparently divided in culture. The ploidy level was confined to tetraploidy both in leaf and bulb callus line after 300 and 390 days in cul ture respectively. Mitotic abnormalities were not encountered during the course of this investigations.
Despite gradual increase of precentage of tetraploid cells in culture, diploidy predominated in both the callus lines. Regeneration of exclusively normal green diploid plants directly from explant, from short term (60 days) culture and predominately diploid plants from long-term (300 and 390 days) culture, indicate a selective mechanism operating in favour of normal di ploid cells to regenerate. The genetic stability of karytypes in culture is thus maintained.
The influence of organogenesis on karyotype stability is distinct. Callus tissue with low degree of organization, yielded more instability as compared to root or shoot tip cells of rege nerants, as reported by Kovacs (1985) as well.
The data on chromosome counts was also confirmed from in situ nuclear DNA estimation. The stability of chromosome number, karyotype and DNA content reflect that, in this species, in vitro growth does not induce instability. The slight instability noted can be traced to the cells of the explant.
Summary
The chromosome analysis and in situ DNA estimation of Ornithogalum thyrsoides (2n= 12) in vitro revealed the maintenance of normal karyotype in leaf and bulb explants, in 300 days old calli and in roots and shoots of regenerated plants.
